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(54) Wafer processing method and equipment 

» . 

(57) A wafer processing method for polishing a 
chamfered portion of a wafer (W) comprises the steps 
of: chamfering a peripheral portion of a wafer (W) ob- 
tained by slicing an ingot, by grinding; lapping the wafer 
(W); etching the chamfered or lapped wafer (W); there- 
after honing the entirety of the chamfered peripheral 
portion of the wafer (W) by using a grinding stone (122) 
while applying a predetermined load to the grinding 
stone (122); and thereafter polishing the entirety of the 
chamfered peripheral portion and the front and rear sur- 
faces of the wafer (W). 
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Description 

The present invention relates to a wafer processing 
method and an equipment therefor, in particular, to a 
method for finishing the chamfered peripheral portion of 
a wafer and a finishing equipment therefor. 

Conventionally, a wafer processing method com- 
prising the steps of; chamfering a peripheral portion of 
a wafer for preventing the peripheral portion from being 
chipped off, lapping for making variation in thickness of 
wafers small, etching for removing a cracked layer and 
contaminated portions which were formed by abrasive 
grains sticking thereunto or the like, and mirror-polishing 
the chamfered peripheral portion and the main surface 
of the wafer, sequentially, is known. A method in which 
the order of the chamfering and lapping steps is re- 
versed to that of the above-described method, is also 
known, as described in "Semiconductor Material Basic 
Engineering" published by Nikkan Kogyo Newspaper 
Publishing Company on February 28, 1994. However, 
in the latter method, because the peripheral portion of 
the wafer remains edged when lapping, there are the 
danger of occurrence of the peripheral portion chipped 
off during lapping and f urtherthe danger of the main sur- 
face of the wafer being scratched by broken silicon piec- 
es or the like. Therefore, the method comprising a lap- 
ping step after a chamfering step, such as the former, is 
recently on the main stream. 

There is another method as a modified example of 
the former, in which the chamfering step comprises a 
first grinding step for grinding to round and chamfer the 
peripheral portion of the wafer by using a grinding stone 
having large grain size (e.g., #800) and a second grind- 
ing step for grinding the chamfered portion by using a 
grinding stone having small grain size (e.g., #1500) just 
after the first grinding step. According to the method, the 
smoothness of the chamfered portion is a little degraded 
in a following etching step. However, because the 
smoothness thereof after the etching step is well than 
the case using only a grinding stone having large grain 
size, it is possible to easily carry out the work in a fol- 
lowing polishing step for the chamfered portion.. 

However, in a method in which a lapping step is car- 
ried out after a chamfering step, there are some prob- 
lems, that is, because the shape in plan or in section of 
the chamfered portion is got out of shape, and there is 
no opportunity to compensate the deformation of the 
shape, the deformed wafer as it is, is sent to a step for 
manufacturing semiconductor devices. Consequently, 
there is a problem that resist material to be removed re- 
mains on the peripheral portion of the wafer, in a photo- 
lithography step, and such a problem has contributed to 
the prevention of higher integration of semiconductor 
device which will be required more and more in the fu- 
ture. 

On the other hand, in a conventional etching step 
which was carried out just after a lapping step, the so- 
called acid etching, i.e., an etching in which the wafer 



was immersed in a liquid mixture of hydrofluoric acid, 
nitric acid and acetic acid, or the like, was carried out. 
However, because acid etching has defects that it is dif- 
ficult to keep the flatness of the wafer after lapping and 
5 that high costs are required for processing the waste of 
the used etching liquid, recently, alkali etching, i.e., an 
etching in which the wafer was immersed in a liquid of 
sodium hydroxide, a liquid of potassium hydroxide or the 
like, has been mostly used, instead of acid etching. Be- 
10 cause alkali etching is an anisotropy one and is different 
from acid etching which is an isotropic one, when alkali 
etching is utilized, in particular, the rear surface or the 
periphery of the wafer is roughened, so that the smooth- 
ness of the wafer is degraded. Therefore, a further 
*s processing for the rear surface or the chamfered portion 
of the wafer is required. Particularly, there is a problem 
that the processing for the latter chamfered portion after 
alkali etching requires much time for processing the sur- 
face to have a roughness less than a predetermined val- 
20 ue, to obtain the target smoothness, which is several 
times that of acid etching. When an alkali etching is uti- 
lized, in the step of polishing the surfaces of the wafer, 
a method to improve the smoothness of the rear surface 
of the wafer, in which a wafer is set on a carrier and the 
2S front and rear surfaces of the wafer are simultaneously 
polished by buffs which are set on lapping plates ar- 
ranged in upper and lower sides of the wafer, is also 
carried out. However, in such a polishing for the front 
and rear surfaces of the wafer, some problems, that is, 
30 the chamfered portion of the wafer is shaved by the inner 
wall of the carrier to make the sectional shape of the 
chamfered portion get out of shape, and thereby in a 
photo-lithography step in the following manufacturing 
process of semiconductor devices, resist material to be 
35 removed remains on the peripheral portion of the wafer, 
may be encountered. Therefore, these problems have 
contributed to the prevention of higher integration of 
semiconductor device. 

According to a first aspect of this invention a method 
40 comprising the steps of: 

chamfering a peripheral portion of a wafer obtained 
by slicing an ingot, by grinding; 
lapping the wafer; 
45 etching the chamfered or lapped wafer; 

is characterised by thereafter compensating any 
deformation in the sectional shape of the chamfered pe- 
ripheral portion of the wafer generated in the lapping or 
50 etching step; and 

polishing the entirety of the compensated cham- 
fered peripheral portion of the wafer. 

According to such a processing method, ft is possi- 
ble to compensate the deformed plan and sectional 
55 shapes of the chamfered portion before sending to a 
step for manufacturing semiconductor devices. There- 
fore, it is possible to reduce the possibility of resist ma- 
terial being not clearly cut in the step for manufacturing 
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semiconductor devices. In particular, even in the case 
of the smoothness of the periphery of the wafer being 
degraded by an alkali etching, the compensating step 
performed after the etching step can recover or remove 
the smoothness of the periphery to some extent. There- 
by, it is possible to shorten the time required for a fol- 
lowing polishing step for the chamfered portion. 

The compensating step may comprise a honing 
step for honing the entirety of the chamfered peripheral 
portion of the wafer by using a honing stone while ap- 
plying a predetermined load to the honing stone. Pref- 
erably, the lapping step is carried out after the chamfer- 
ing step, and the wafer processing method further com- 
prises a step for polishing front and rear surfaces of the 
wafer after the compensating step. Preferably, the lap- 
ping step is carried out after the chamfering step, and 
the wafer processing method further comprises a step 
for polishing front and rear surfaces of the wafer simul- 
taneously after the etching step and before the compen- 
sating step, and a step for polishing the front surface of 
the wafer after the compensating step. The etching is 
preferably an alkali etching. 

According to the above-described means, because 
the chamfered peripheral portion of the wafer is honed 
before polishing the chamfered peripheral portion, it is 
possible to extremely shorten the time required for 
processing the surface of the chamfered portion to have 
a roughness less than a predetermined value, to obtain 
the target smoothness, and also to set right the sectional 
shape of the chamfered portioq which was got out of 
shape in a previous step. According to the lapping step 
being carried out after the chamfering step, it is possible 
to reduce the danger of occurrence of the peripheral por- 
tion chipped off during lapping and the danger of the 
main surface of the wafer being scratched by broken sil- 
icon pieces. 

The compensating step may be carried out by grind- 
ing the peripheral chamfered portion of the wafer. Pref- 
erably, the lapping step is carried out after the chamfer- 
ing step, and the wafer processing method further com- 
prises a step for polishing front and rear surfaces of the 
wafer after the compensating step. The lapping step 
may be carried out after the chamfering step, and the 
wafer processing method further may comprise a step 
for polishing front and rear surfaces of the wafer simul- 
taneously after the etching step and before the compen- 
sating step. 

According to the above-described method for 
processing the chamfered portion of a wafer, it is possi- 
ble to compensate the deformed plan and sectional 
shapes of the chamfered portion before sending to a 
step for manufacturing semiconductor devices. There- 
fore, it is possible to reduce the possibility of resist ma- 
terial to be removed remaining on the peripheral portion 
of the wafer, in the step for manufacturing semiconduc- 
tor devices. In particular, even in the case of the smooth- 
ness of the periphery of the wafer being degraded by an 
alkali etching, the grinding performed after the etching 



step can recover or remove the smoothness of the pe- 
riphery to some extent. Thereby, it is possible to shorten 
the time required for following polishing steps for the 
chamfered portion. 

s The compensating step may comprise a step of 

grinding the peripheral chamfered portion of the wafer 
by a predetermined amount, and a honing step for there- 
after honing the entirety of the chamfered peripheral 
portion of the wafer by using a honing stone while ap- 

io plying a predetermined load to the honing stone. The 
lapping step is preferably carried out after the chamfer- 
ing step, and the wafer processing method further com- 
prises a step for polishing front and rear surfaces of the 
wafer after the compensating step. The lapping step 

15 may be carried out after the chamfering step, and the 
wafer processing method may further comprise a step 
for polishing front and rear surfaces of the wafer simul- 
taneously after the etching step and before the compen- 
sating step, and a step for polishing the front surface of 

20 the wafer after the compensating step. 

According to the above-described processing 
method, it is possible to compensate the deformed plan 
and sectional shapes of the chamfered portion before 
sending to a step for manufacturing semiconductor de- 

25 vices. Therefore, it is possible to reduce the possibility 
of resist material to be removed remaining on the pe- 
ripheral portion of the wafer, in the step for manufactur- 
ing semiconductor devices. In particular, even in the 
case of the smoothness of the periphery of the wafer 

30 being degraded by an alkali^ etchin g, the grinding and 
honing steps performed after the etching step can re- 
cover or remove the smoothness of the periphery to 
some extent. Thereby, it is possible to shorten the time 
required for a following polishing step for the chamfered 

35 portion. 

According to a second aspect of this invention a wa- 
fer processing equipment comprises; a chamfered por- 
tion grinding apparatus for grinding a peripheral cham- 
fered portion of a wafer, and a chamfered portion pol- 
40 ishing apparatus for polishing the peripheral chamfered 
portion ground by the chamfered portion grinding appa- 
ratus, continuously. 

According to the wafer processing equipment, it is 
possible to effectively carry out grinding and polishing 
45 for the chamfered portion of the wafer. 

The present invention will become more fully under- 
stood from the detailed description given hereinbelow 
and the accompanying drawings which are given by way 
of illustration only, and thus are not intended as a defi- 
ne nition of the limits of the present invention, and wherein; 



FIG. 1 is a flow diagram showing a first embodiment 
of the processing method according to the present 
invention, 

55 FIG. 2 is a plan view of a first embodiment of the 
processing equipment according to the present in- 
vention, 

FIG. 3 is a plan view of a wafer with a notch, 
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FIG. 4 is a side view of a loader, 
FIG. 5 is a perspective view of a transfer device, 
FIG. 6 is a side view of a periphery honing device 
in the first embodiment of the processing equipment 
according to the present invention, s 
FIG. 7 is a side view of a periphery polishing device 
in the first embodiment of the processing equipment 
according to the present invention, 
FIG. 8 is a side view of an unloader, and 
FIG. 9 is a plan view of a wafer with an orientation 
fiat, 

FIG. 10 is a flow diagram showing a second embod- 
iment of the processing method according to the 
present invention, 

FIG. 11 is a plan view of a second embodiment of 
the processing equipment according to the present 
invention, 

FIG. 1 2 is a side view of a periphery grinding device 
in the second embodiment of the processing equip- 
ment according to the present invention, 
FIG. 13 is a flow diagram showing a third embodi- 
ment of the processing method according to the 
present invention, and 

FIG. 14 is a plan view of a third embodiment of the 
processing equipment according to the present in- 
vention. 

FIG. 1 shows the first embodiment of the wafer 
processing method of the invention. In this embodiment, 
a chamfered portion honing and polishing steps are 
adopted for compensating the deformation in a sectional 
shape of the chamfered peripheral portion of the wafer, 
which was generated in the preceding step, that is, lap- 
ping, etching, or both surfaces polishing steps. As 
shown in this Figure, the wafer processing method ac- 
cording to the embodiment comprises a chamfering 
step, a lapping step, an etching step, a both surfaces 
polishing step, a chamfered portion honing and polish- 
ing step, and a front surface polishing step, which are 
sequentially performed. 

(1) Chamfering step 

The peripheral portion of a wafer which was ob- 
tained by slicing an ingot by using an inner diameter saw 
slicing machine or a wire saw slicing machine, is ground 
to round by using a grinding stone while supplying a 
grinding fluid. The reason for this is that if the peripheral 
portion of the wafer remains edged, there are the danger 
of occurrence of the peripheral portion chipped off dur- 
ing processing or occurrence of Si chips, and such dan- 
gers can contribute to the poor performance of an inte- 
grated circuit. The grain size of the grinding stone used 
for the chamfering step is not limited, however, is pref- 
erably about #300 to #800. The bond for the grinding ss 
stone in this case is not particularly limited, however, a 
metal bond is preferably used. 
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(2) Lapping step 

One or both of the front and rear surfaces of the 
wafer for which the chamfering step was completed, are 
lapped by using a slurry containing abrasive grain, e.g., 
silica (Si0 2 ), zirconia (zr0 2 ), alumina (A^C^orthe like, 
and an additive such as a fatty acid salt or the like, under 
a pressure. Although thickness and degree of paralleli- 
zation of a wafer are determined by cutting the ingot by 
using the inner diameter saw or the wire saw slicing ma- 
chine, there are some variations necessarily in practice . 
This lapping step is for compensating such variations. 



An etching for the surfaces of the wafer is carried 
out by immersing the wafer in a liquid of sodium hydrox- 
ide, of potassium hydroxide or the like. On the surfaces 
of the obtained wafer to which the lapping step was per- 
formed, a cracked layer (a cracked and roughened por- 
tions) or contaminated portions (portions into which 
abrasive grains stick) exist. This etching step is for re- 
moving those portions. In order to accomplish the pur- 
pose, although not only such an alkali etching but also 
an acid etching can be used. Preferably, an alkali etch- 
ing is used to easily keep the flatness of the wafer after 
lapping and to reduce the cost for processing the waste 
of the used etching liquid. 



The wafer is set on a carrier and the front and rear 
surfaces of the wafer are simultaneously polished by 
buffs which are set on lapping plates arranged in upper 
and lower sides of the wafer, while supplying an abra- 
sive liquid. The both surfaces polishing step is for im- 
proving the flatness of the wafer extremely and for im- 
proving the smoothness of the rear surface to prevent 
occurrence of Si chips. When an alkali etching was used 
in the preceding step, the both surfaces polishing step 
is preferably carried out. On the contrary, when an acid 
etching was used in the preceding step, the both surfac- 
es polishing step is not essential. 



Honing, that is, processing to grind the entirety of 
the chamfered peripheral portion of the wafer by a hon- 
ing stone while applying a predetermined load to the 
honing stone and supplying a grinding fluid, is carried 
out. 

This step is for compensating the deformation in a sec- 
tional shape of the chamfered peripheral portion of the 
wafer, which was generated in the preceding step, that 
is, for improving the smoothness and the sectional 
shape of the chamfered portion to some extent, which 
were damaged by the preceding lapping, etching, and 
both surfaces polishing steps. The bond for the honing 
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stone in this case is not particularly limited, however, a 
vitrified bond of ceramic raw material system, a metal 
bond, a resin bond, a metal-resin mixture bond, gum or 
the like is preferably used. Accordingly, it is possible to 
improve not only the smoothness of the surfaces but the 
ability to set right the sectional shape of the chamfered 
portion which was got out of shape in previous lapping 
and etching steps. Thereafter, the entirety of the cham- 
fered peripheral portion of the wafer is polished by a buff 
or the like while supplying an abrasive liquid. This step 
is for removing residual strain in the just surface layer 
due to the honing, for preventing generation of chips or 
fine particles of silicon in the middle of following step for 
manufacturing a device by smoothness, and for solving 
the problem that resist material to be removed remains 
on the peripheral portion of the wafer, in a photo-lithog- 
raphy step. 

(6) Front surface polishing step 

The front surface of the wafer is polished by a buff 
while supplying an abrasive liquid. 

Next, a first embodiment of a chamfered portion 
processing equipment used for the above-described 
method will be explained. 

In this embodiment, a processing equipment for 
honing and polishing the chamfered portion of the wafer 
is shown in FIG. 2. The processing equipment 101 com- 
prises a chamfered portion honing apparatus 102 and 
a chamfered portion polishing^ apparatus 103. The 
processing equipment 101 can carry out honing and pol- 
ishing, continuously, for the chamfered portion, of a wa- 
fer W as shown in FIG. 3, having a notch portion N, or 
of a wafer W as shown in FIG. 9, having an orientation 
fiat. 

The chamfered portion honing apparatus 102 com- 
prises a cassette attachment part (A) for attaching a cas- 
sette 104 which contains wafers W, a positioning part 
(B) for centering the wafer W taken out of the cassette 
104 and for positioning the orientation flat or the notch, 
a notch honing part (C) for honing the notch portion N 
of the wafer W, and a periphery honing part (D) for hon- 
ing the peripheral portion except the notch portion N of 
the wafer W. The chamfered portion polishing apparatus 
103 comprises a notch polishing part (E) for polishing 
the notch portion N of the wafer W, a periphery polishing 
part (F) for polishing the peripheral portion except the 
notch portion N of the wafer W, a wafer cleaning part 
(G), and a cassette attachment part (H) for attaching a 
cassette 1 04 to contain wafers W. In the processing ap- 
paratus 101, the cassette attachment part (A) has a 
loader 1 20, the positioning part (B) has a positioning de- 
vice which is not shown, the notch honing part (C) has 
a notch honing device 121, the periphery honing part 
(D) has a periphery honing device 122, the notch pol- 
ishing part (E) has a notch polishing device 1 30, the pe- 
riphery polishing part (F) has a periphery polishing de- 
vice 1 31 , the wafer cleaning part (G) has a cleaning de- 



vice which is not shown, and the cassette attachment 
part (H) has an unloader 132. In the processing equip- 
ment 101 , the wafer W is sent to the positioning part (B) 
by the loader 1 20. The wafer W which was positioned 

5 there is transferred to the notch honing part (C), the pe- 
riphery honing part (D), the notch polishing part (E), the 
periphery polishing part (F), and the cleaning part (G), 
continuously, by a transfer device 140 as shown in FIG. 
5, which is provided in the processing equipment 101. 

io The loader 120 comprises a lifting device which is 
not shown, for lifting up or down the cassette 104 which 
can hold a lot of wafers W in a stacked state therein, 
and a belt conveyor 120a for taking the wafer W out of 
the cassette 104 one by one, as shown in FIG. 4. The 

is loader 120 has a construction in which the wafer W at 
the bottom position is taken out of the cassette 104 by 
the belt conveyor 120a in turn and is sent to the posi- 
tioning part (B). 

The transfer device 140 is provided with an arm 

20 140a, as shown in FIG. 5, which can be reciprocally 
moved toward the arrangement of the positioning part 
(B), the notch honing part (C), the periphery honing part 
(D), the notch polishing part (E), the periphery polishing 
part (F), and the wafer cleaning part (G). On the lower 

25 side of the top end of the arm 1 40a, an absorption disc 
140b is provided. The absorption disc 140b is commu- 
nicated with a vacuum pump which is not shown, 
through an air pipe (not shown), so that a wafer W can 
be held on the lower surface of the absorption disc 140b 

30 by vacuum suction. The absorption disc 140b can be 
rotated by a motor 1 40c. 

The notch honing device 121 comprises a honing 
stone 121a, as shown in FIG. 2. The honing stone 121a 
is supported by a pair of arms 121b and 121b. In the 

35 notch honing device 121, the honing stone 121a can be 
rotated by a motor which is not shown. Honing for the 
notch portion N of the wafer W is carried out by pressing 
the periphery of the honing stone 121a against the notch 
portion N of the wafer W while giving relative reciprocal 

40 rotation between the wafer W and the honing stone 121a 
within a small angle. In order to carry out the honing, the 
honing stone 121a can come near or separate from the 
wafer W. During the honing, the honing stone 121a is 
pressed against the notch portion N of the wafer W with 

^5 a predetermined load. 

The periphery honing device 122 is provided with 
two cylindrical honing stones 122a, as shown in FIG. 6. 
On a peripheral surface of each honing stone 122a, a 
groove 122b which is the so-called a form chamfering 

50 groove, for receiving the periphery of a wafer W is pro- 
vided. Each honing stone 122a can be driven to rotate 
by a motor 122c. In the periphery honing device 122, 
the periphery of the wafer W is honed by pressing the 
surface in the groove 122b of the honing stone 122a 

55 against the periphery of the wafer W with a predeter- 
mined load. The two honing stones 1 22a can come near 
or separate from each other and are arranged to sand- 
wich the wafer W therebetween. In this periphery honing 
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device 122, the orientation flat O is also honed. 

The notch polishing device 130 comprises a disc- 
shaped buff 1 30a made of a foam resin or the like, as 
shown in FIG. 2. The buff 1 30a is supported by a pair of 
arms 1 30b and 1 30b. In the notch polishing device 1 30, 
the buff 130a can be rotated around the central axis 
thereof by a motor which is not shown. Polishing for the 
entirety of the notch portion N of the wafer W is carried 
out by pressing the periphery of the buff 1 30a against 
the notch portion N of the wafer W with a predetermined 
load while giving relative reciprocal rotation between the 
wafer and the buff within a small angle. 

The periphery polishing device 1 31 comprises two 
cylindrical buff 131a, as shown in FIG. 7. On the periph- 
eral surface of the buff 1 31 a, a groove 1 31 b which is the 
so-called a form chamfering groove, for receiving the 
periphery of the wafer W is provided. Each buff 131a 
can be driven to rotate by a motor 131c. The periphery 
of the wafer W can be polished by pressing the surface 
in the buff grooves 131b of the buffs 131a against the 
periphery of the wafer W with a predetermined load. The 
two buffs 131a can come near or separate from each 
other and are arranged to sandwich the wafer W there- 
between. 

The unloader 1 32 comprises a lifting device which 
is not shown, for lifting up or down the cassette 104 
which can hold a lot of wafers W in a stacked state there- 
in, and a belt conveyor 132a for putting wafers W into 
the cassette 104 one by one, as shown in FIG. 8. The 
unloader 1 32 has a construction in which the wafers W 
can be put into the cassette 104 one by one by the belt 
conveyor 1 32a and lifted up step by step. 

After the polishing of the chamfered portion was 
completed, the wafer W which has reached to the clean- 
ing part (G) is not positioned again. 

According to the first embodiment of the processing 
method of the invention, because the chamfered periph- 
eral portion of the wafer is honed before polishing the 
chamfered peripheral portion, it is possible to extremely 
shorten the time required for processing the surface of 
the chamfered portion to have a roughness less than a 
predetermined value, to obtain the target smoothness, 
and also to set right the sectional shape of the cham- 
fered portion which was got out of shape in a previous 
step. According to this method, the time required for ob- 
taining a surface of the chamfered portion to have a 
roughness of about 50 nm in terms of P-V value was 
only about 20% of that of a method having no honing 
step. 

FIG. 10 shows a second embodiment of the wafer 
processing method of the invention. In this embodiment, 
a chamfered portion grinding and polishing steps are 
adopted for compensating the deformation in a sectional 
shape of the chamfered peripheral portion of the wafer, 
which was generated in the preceding step, that is, lap- 
ping, etching, or both surfaces polishing steps. 

As shown in FIG. 10, the wafer processing method 
according to the embodiment comprises a chamfering 



step, a lapping step, an etching step, a both surfaces 
polishing step, a chamfered portion grinding and polish- 
ing step, and a front surface polishing step, which are 
sequentially performed. 

5 

(1) Chamfering step 

The peripheral portion of a wafer which was ob- 
tained by slicing an ingot by using an inner diameter saw 

io slicing machine or a wire saw slicing machine, is ground 
to round by using a grinding stone while supplying a 
grinding fluid, to form a chamfered portion, similarly to 
the first embodiment. The grain size of the grinding 
stone used for the chamfering step is not limited, how- 

i^ ever, is preferably about #300 to #800. The term "pe- 
ripheral portion" means the entirety of the periphery in- 
cluding the notch portion N in case of a wafer W with a 
notch portion N as shown in FIG. 3, and the entirety of 
the periphery including an orientation flat in case of a 

20 wafer W with an orientation flat as shown in FIG. 9, un- 
less particularly described otherwise. 

(2) Lapping step 

2 & One or both of the front and rear surfaces of the 
wafer for which the chamfering step was completed, are 
lapped by using a slurry containing abrasive grain, e.g., 
silica (Si0 2 ), zirconia (Zr0 2 ), alumina (Al 2 0 3 ) orthe like, 
and an additive such as a fatty acid salt or the like, under 

30 a pressure, similarly to the first embodiment. 

(3) Etching step 

In order to remove a cracked layer (a cracked and 
35 roughened portion) or a contaminated portion, the etch- 
ing for the su rfaces of the wafer is carried out by immers- 
ing the wafer in a liquid of sodium hydroxide or of potas- 
sium hydroxide, similarly to the first embodiment. 

40 (4) Both surfaces polishing step 

In order to improve the flatness of the wafer ex- 
tremely and for improving the smoothness of the rear 
surface to prevent occurrence of Si chips, the wafer is 
45 set on a carrier and the front and rear surfaces of the 
wafer are simultaneously polished by buffs which are 
set on lapping plates arranged in upper and lower sides 
of the wafer, while supplying an abrasive liquid. When 
an alkali etching was used in the preceding step, the 
50 both surfaces polishing step is preferably carried out. 
On the contrary, when an acid etching was used in the 
preceding step, the both surfaces polishing step is not 
essential. 

55 (5) Chamfered portion grinding and polishing step 

The peripheral portion except the notch portion N in 
case of a wafer W with a notch portion N, of the wafer 
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is ground to round again by using a grinding stone. This 
step is for compensating the plan and sectional shapes 
of the chamfered portion which were damaged in the 
preceding lapping and etching steps, to form a prede- 
termined desirable shape again, and for improving the 
smoothness thereof which was damaged in these steps. 
The grain size of the grinding stone used for the cham- 
fering step is not limited, however, is preferably about 
#1000 to #3000. Thereafter, the peripheral portion of the 
wafer is polished by using a buff or the like. This step is 
for removing working damage in the wafer caused by 
the preceding grinding step, and for preventing genera- 
tion of chips or fine particles of silicon in the middle of 
following step for manufacturing a device by smooth- 
ness of the surface. 

(6) Front surface polishing step 

The front surface of the wafer is polished by a buff 
while supplying an abrasive liquid. 

Next, a second embodiment of a chamfered portion 
processing equipment used for the above-described 
method will be explained. In this embodiment, the same 
numbers are attached to almost the same structural 
members, elements or the like as those of the first em- 
bodiment. 

A second embodiment of a processing equipment 
for grinding and polishing the chamfered portion of the 
wafer is shown in FIG. 11. The processing equipment 

201 comprises a chamfered portion grinding apparatus 

202 and a chamfered portion polishing apparatus 203, 
and can carry out grinding and polishing, for the cham- 
fered portion, of the wafer W, continuously. 

The chamfered portion grinding apparatus 202 
comprises a cassette attachment part (2 A) for attaching 
a cassette 104 which contains wafers W, a positioning 
part (2B) for centering the wafer W taken out of the cas- 
sette 104 and for positioning the orientation flat or the 
notch, and a periphery grinding part (2C) for grinding the 
peripheral portion except the notch portion N of the wa- 
fer W. The chamfered portion polishing apparatus 203 
comprises a notch polishing part (2D) for polishing the 
notch portion N of the wafer W, a periphery polishing 
part (2E) for polishing the peripheral portion except the 
notch portion N of the wafer W, a cleaning part (2F) for 
cleaning the wafer W, and a cassette attachment part 
(2G) for attaching a cassette 104 to contain wafers W. 
In the processing apparatus 201, the cassette attach- 
ment part (2A) has a loader 120, the positioning part 
(2B) has a positioning device which is not shown, the 
periphery grinding part (2C) has a periphery grinding de- 
vice 221, the notch polishing part (2D) has a notch pol- 
ishing device 1 30, the periphery polishing part (2E) has 
a periphery polishing device 231, the cleaning part (2F) 
has a cleaning device which is not shown, and the cas- 
sette attachment part (2G) has an unloader 132. In the 
processing equipment 201, the wafer W is sent to the 
positioning part (2B) by the loader 120. The wafer W 



which was positioned there is transferred to the periph- 
ery grinding part (2C), the notch polishing part (2D), the 
periphery polishing part (2E), and the cleaning part (2F), 
by a transfer device 140 as shown in FIG. 5, which is 

5 provided in the processing equipment 201 . 

Similarly to the first embodiment, the loader 120 
comprises a lifting device for lifting up or down the cas- 
sette 104 which can hold a lot of wafers W in a stacked 
state therein, and a belt conveyor 1 20a for taking the 

io wafer W out of the cassette 104 one by one, as shown 
in FIG. 4. The loader 220 has a construction in which 
the wafer W at the bottom position is taken out of the 
cassette 204 by the belt conveyor 220a in turn and is 
sent to the positioning part (2B). 

*s The transfer device 140 is provided with an arm 
140a, as shown in FIG. 5, which can be reciprocally 
moved toward the arrangement of the positioning part 
(2B), the periphery grinding part (2C), the notch polish- 
ing part (2D), the periphery polishing part (2E), and the 

20 cleaning part (2F). On the lower side of the top end of 
the arm 140a, an absorption disc 140b is provided to 
held a wafer W on the lower surface thereof by vacuum 
suction, similarly to the first embodiment. The absorp- 
tion disc 1 40b can be rotated by a motor 1 40c. 

25 The periphery grinding device 221 is provided with 
two cylindrical grinding stones 22 1 a and 221 a, as shown 
in FIG. 12. On a peripheral surface of each grinding 
stone 221a, a groove 221 b which is the so-called a form 
chamfering groove, for receiving the periphery of a wa- 

30 fer W is provided. Each grinding stone 221 a can be driv- 
en to rotate by a motor 221c. In the periphery grinding 
device 221 , the periphery of a wafer W is ground to a 
predetermined amount or to form a predetermined de- 
sirable shape, by pressing the surface in the groove 

35 221 b of each grinding stone 221 a against the periphery 
of the wafer W. The grinding stones 221a and 221a can 
come near or separate from each other and are ar- 
ranged to sandwich the wafer W therebetween. 

The notch polishing device 230 comprises a disc- 

40 shaped buff 230a made of a foam resin, similarly to the 
first embodiment. In the notch polishing device 230, the 
buff 230a can be rotated by a motor, and polishing for 
the entirety of the notch portion N of the wafer W is car- 
ried out by pressing the periphery of the buff 230a 

45 against the notch portion N of the wafer W while giving 
relative reciprocal rotation between the wafer W and the 
buff 230a within a small angle. 

As shown in FIG. 7, the periphery polishing device 
231 comprises two cylindrical buff 231 a made of a foam 

50 plastic, similarly to the first embodiment. On a peripheral 
surface of the buff 231 a, a form chamfering groove 231 b 
for receiving the periphery of the wafer W is provided. 
The periphery of the wafer W can be polished by press- 
ing the surface in the buff grooves 231 b and 231 b of the 

55 buffs 231 a and 231 a against the periphery of the wafer 
W with a predetermined load. The two buffs 231a and 
231a can come near or separate from each other and 
can sandwich the wafer W therebetween. 
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An unloader 1 32 similar to that of the first embodi- 
ment is provided, as shown in FIG. 8, in this embodi- 
ment. The unloader 1 32 has a construction in which the 
wafers W can be put into the cassette 104 one by one 
by the belt conveyor 1 32a and lifted up step by step. 

After the polishing of the chamfered portion was 
completed, the wafer W which has reached to the clean- 
ing part (2F) is not positioned again. 

According to the second embodiment of the 
processing method of the invention, it is possible to com- 
pensate the deformed plan and sectional shapes of the 
chamfered portion before sending to a step for manu- 
facturing semiconductor devices. Therefore, it is possi- 
ble to reduce the possibility of resist material to be re- 
moved remaining on the peripheral portion of the wafer 
in the step for manufacturing semiconductor devices. In 
particular, even in the case of the smoothness of the pe- 
riphery of the wafer being degraded by an alkali etching, 
the grinding performed after the etching step can recov- 
er or remove the smoothness of the periphery to some 
extent. Thereby, it is possible to shorten the time re- 
quired for the following polishing step for the chamfered 
portion. 

According to the second embodiment of the 
processing equipment of the invention, it is possible to 
effectively carry out grinding and polishing for the cham- 
fered portion of the wafer W. 

FIG. 13 shows a third embodiment of the wafer 
processing method of the invention. In this embodiment, 
a chamfered portion grinding step and a chamfered por- 
tion honing and polishing steps are adopted for compen- 
sating the deformation in a sectional shape of the cham- 
fered peripheral portion of the wafer, which was gener- 
ated in the preceding step, that is, lapping, etching, or 
both surfaces polishing steps. 

FIG. 13 shows a third embodiment of the wafer 
processing method of the invention. As shown in this 
Figure, the wafer processing method according to the 
embodiment comprises a chamfering step, a lapping 
step, an etching step, a both surfaces polishing step, a 
chamfered portion grinding step, a chamfered portion 
honing and polishing step, and a front surface polishing 
step, which are sequentially performed. Each step is 
carried out as follows. 

The chamfering step, the lapping step, the etching 
step, and the both surfaces polishing step were carried 
out in almost the same manner as those of the second 
embodiment. 

(1) Chamfering step 

That is, the peripheral portion of a wafer which was 
obtained by slicing an ingot by using an inner diameter 
saw slicing machine or a wire saw slicing machine, is 
ground to round by using a grinding stone while supply- 
ing a grinding fluid, to form a chamfered portion. The 
grain size of the grinding stone used for the chamfering 
step was about #300 to #800. 



(2) Lapping step 

One or both of the front and rear surfaces of the 
wafer for which the chamfering step was completed, are 
5 lapped by using a slurry containing abrasive grain, e.g., 
silica (Si0 2 ), zirconia (Zr0 2 ), alumina (Al 2 0 3 ) or the like, 
and an additive such as a fatty acid salt or the like, under 
a pressure. 



The etching for the surfaces of the wafer is carried 
out by immersing the wafer in a liquid of sodium hydrox- 
ide or of potassium hydroxide. 

(4) Both surfaces polishing step 

The wafer is set on a carrier and the front and rear 
surfaces of the wafer are simultaneously polished by 
buffs which are set on lapping plates arranged in upper 
and lower sides of the wafer, while supplying an abra- 
sive liquid. When an alkali etching was used in the pre- 
ceding step, the both surfaces polishing step is prefer- 
ably carried out. On the contrary, when an acid etching 
was used in the preceding step, the both surfaces pol- 
ishing step is not essential. 

(5) Chamfered portion grinding step 

The chamfered peripheral portion of the wafer is 
ground to round again by using a grinding stone while 
supplying a grinding fluid. This step is for compensating 
the plan and sectional shapes of the chamfered portion 
which were damaged in the preceding lapping and etch- 
ing steps, and for recovering or improving the smooth- 
ness thereof which was damaged in these steps. The 
grain size of the grinding stone used for the chamfering 
step is not limited, however, is preferably about #1000 
to #3000. In this case, grinding for the chamfered portion 
of the notch portion N may not be necessarily carried 
out because the notch portion N is small and the defor- 
mation thereof is also small. Although grinding for the 
chamfered portion of the notch portion N may be carried 
out, of course, it takes much time to grind. 

(6) Chamfered portion honing and polishing step 

Honing, that is, processing to grind the notch portion 
of the wafer by a honing stone while applying a prede- 
50 termined load to the honing stone and supplying a grind- 
ing fluid, is carried out. This step is for improving the 
smoothness of the notch chamfered portion to some ex- 
tent which was damaged in the etching step. Thereafter, 
similarly, honing is carried out to also the chamfered pe- 
55 ripheral portion of the wafer, by grinding the entirety of 
the portion of the wafer by a honing stone while applying 
a predetermined load to the honing stone and supplying 
a grinding fluid. This step is for improving the smooth- 
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ness of the chamfered portion which has an appropriate 
shape compensated by the preceding chamfered por- 
tion grinding step. The grain size of the grinding stone 
used for each honing step is not limited, however, is pref- 
erably about #2000 to #5000. The bond for the honing 
stone in each honing step is not either particularly limit- 
ed, however, a vitrified bond of ceramic raw material 
system, a metal bond, a resin bond, a metal-resin mix- 
ture bond, or gum is preferably used. Accordingly, it is 
possible to improve not only the smoothness of the sur- 
faces but the ability to set right the sectional shape of 
the chamfered portion which was got out of shape in pre- 
vious lapping and etching steps. Thereafter, the cham- 
fered peripheral portion of the wafer is polished by a buff 
or the like while supplying an abrasive liquid. This step 
is for removing residual strain in the surface layer 
caused by the preceding grinding step or honing step, 
and for preventing generation of chips or fine particles 
of silicon in the middle of following step for manufactur- 
ing a device. 

(7) Front surface polishing step 

The front surface of the wafer is polished by a buff 
while supplying an abrasive liquid. 

Next, a third embodiment of a chamfered portion 
processing equipment used for the above-described 
method will be explained. 

The processing equipment for honing and polishing 
the chamfered portion of the wafer is shown in FIG. 14. 
In this Figure, the processing equipment 301 comprises 
a chamfered portion grinding apparatus 302, a cham- 
fered portion honing apparatus 303, and a chamfered 
portion polishing apparatus 305, and can carry out 
grinding, honing and polishing, for the chamfered por- 
tion, of the wafer W as shown in FIG. 3, having a notch 
portion N, or of a wafer W as shown in FIG. 9, having 
an orientation fiat, continuously. 

The chamfered portion grinding apparatus 302 
comprises a cassette attachment part (3A) for attaching 
a cassette 104 which contains wafers W, a positioning 
part (3B) for centering the wafer W taken out of the cas- 
sette 104 and for positioning the orientation flat or the 
notch, and a periphery grinding part (3C) for grinding the 
peripheral portion except the notch portion N of the wa- 
fer W. The chamfered portion honing apparatus 303 
comprises a notch honing part (3D) for honing the notch 
portion N of the wafer W, a periphery honing part (3E) 
for honing the peripheral portion except the notch por- 
tion N of the wafer W. The chamfered portion polishing 
apparatus 305 comprises a notch polishing part (3F) for 
polishing the notch portion N of the wafer W, a periphery 
polishing part (3G) for polishing the peripheral portion 
except the notch portion N of the wafer W, a cleaning 
part (3H) for cleaning the wafer W, and a cassette at- 
tachment part (31) for attaching a cassette 1 04 to contain 
wafers W. In the processing apparatus 301 , the cassette 
attachment part (3A) has a loader 120, the positioning 



part (3B) has a positioning device which is not shown, 
the periphery grinding part (3C) has a periphery grinding 
device 321 , the notch honing part (3D) has a notch hon- 
ing device 330, the periphery honing part (3E) has a pe- 
s riphery honing device 331 , the notch polishing part (3F) 
has a notch polishing device 350, the periphery polish- 
ing part (3G) has a periphery polishing device 351 , the 
cleaning part (3H) has a cleaning device which is not 
shown, and the cassette attachment part (31 ) has an 
unloader 1 32. In the processing equipment 301 , the wa- 
fer W is sent to the positioning part (3B) by the loader 
120. The wafer W which was centered and positioned 
there is transferred to the periphery grinding part (3C), 
the notch honing part (3D), the periphery honing part 
(3E), the notch polishing part (3F), the periphery polish- 
ing part (3G), and the cleaning part (3H), by a transfer 
device 140 which is shown in FIG. 5 and is provided in 
the processing equipment 301. 

The loader 1 20 has almost the same structure as 
that of the first embodiment, as shown in FIG. 4. The 
loader 120 can lift up or down the cassette 104 which 
can hold a lot of wafers W in a stacked state therein, 
and can take the wafer W out of the cassette 104 one 
by one and transfer the wafer W to the positioning part 
(3B), by the belt conveyor 120a. 

The transfer device 1 40 has almost the same struc- 
ture as that of the first embodiment. The transfer device 
140 is provided with an arm 140a, as shown in FIG. 5, 
which can be reciprocally moved to the arrangement of 
the positioning part (3B), the periphery grinding part 
(3C), the notch honing part (3D), the periphery honing 
part (3E), the notch polishing part (3F), the periphery 
polishing part (3G), and the cleaning part (3H). On the 
lower side of the top end of the arm 1 40a, an absorption 
disc 140b is provided to held a wafer W on the lower 
surface thereof by vacuum suction, similarly to the first 
embodiment. The absorption disc 1 40b can be rotated 
by a motor 140c. 

The periphery grinding device 321 is provided with 
two cylindrical grinding stones 321 aand 321 a, as shown 
in FIG. 12. On a peripheral surface of each grinding 
stone 321 a, a groove 321 b which is the so-called a form 
chamfering groove, for receiving the periphery of a wa- 
fer W is provided. Each grinding stone 321a can be driv- 
en to rotate, by a motor 321c. In the periphery grinding 
device 321, the periphery of a wafer W is ground to a 
predetermined amount by pressing the surface in the 
groove 321b of each grinding stone 321a against the 
periphery of the wafer W while both the grinding stone 
321a are rotated at a high rotating speed and the wafer 
W is rotated at a low rotating speed. The grinding stones 
321a and 321a are provided so that the honing stones 
can come near or separate from each other and can 
sandwich the wafer W therebetween. The periphery 
grinding device 321 can grind also the orientation flat O 
of the wafer W. 

The notch honing device 330 comprises a disc- 
shaped honing stone 330a similar to the grinding stone 
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121a in the first embodiment, as shown in FIG. 14. The 
honing stone 330a is supported by a pair of arms 330b 
and 330b. In the notch honing device 330, honing for 
the notch portion N of the wafer W is carried out by 
pressing the periphery of the honing stone 330a against 
the notch portion N of the wafer W while rotating the hon- 
ing stone 330a at a high rotating speed by a motor which 
is not shown and while giving relative reciprocal rotation 
between the wafer W and the honing stone 330a within 
a small angle. In order to carry out such a honing, the 
honing stone 330a can come near or separate from the 
wafer W. During the honing, the honing stone 330a is 
pressed against the notch portion N of the wafer W with 
a predetermined load. 

The periphery honing device 331 is provided with 
two cylindrical honing stones 331a and 331a, similar to 
the periphery honing device 122 in the first embodiment, 
as shown in FIG. 6. On a peripheral surface of each hon- 
ing stone 331a, a groove 331b which is the so-called a 
form chamfering groove, for receiving the periphery of 
a wafer W is provided. Each honing stone 331a can be 
driven to rotate by a motor 331 c. In the periphery honing 
device 331 , the periphery of a wafer W is honed by 
pressing the surface in the groove 331b of the honing 
stone 331a against the periphery of the wafer W with a 
predetermined load while rotating the honing stone 
331a at a high rotating speed by a motor which is not 
shown and rotating the wafer W at a low rotating speed. 
The honing stones 331a and 331a have a construction 
so that the honing stones can come near or separate 
from each other and can sandwich the wafer W there- 
between. In this periphery honing device 331 , the orien- 
tation flat O is also honed. 

The notch polishing device 350 has almost the 
same construction as the notch polishing device 130 in 
the first embodiment. That is, the notch polishing device 
350 comprises a disc-shaped buff 350a made of a foam 
resin, as shown in FIG. 14. The buff 350a is supported 
by a pair of arms 350b and 350b. In the notch polishing 
device 350, the buff 350a can be rotated by a motor 
which is not shown. Polishing for the notch portion N of 
the wafer W is carried out by pressing the periphery of 
the buff 350a against the notch portion N of the wafer 
W with a predetermined load while giving relative recip- 
rocal rotation between the wafer W and the buff 350a 
within a small angle. 

The periphery polishing device 351 comprises two 
cylindrical buff 351 a, as shown in FIG. 7. On a peripheral 
surface of the buff 351a, a groove 351b which is the so- 
called a form chamfering groove, for receiving the pe- 
riphery of the wafer W is provided. Each buff 351a can 
be driven to rotate by a motor 351c. The periphery of 
the wafer W can be polished by pressing the surface in 
the buff grooves 351 b of the buffs 351a against the pe- 
riphery of the wafer W with a predetermined load while 
rotating the buffs 351 a and 351a at a high rotating speed 
and rotating the wafer W at a low rotating speed. Both 
buffs 351 a has a construction so that the buffs can come 



near or separate from each other and can sandwich the 
wafer W therebetween. In this periphery polishing de- 
vice 351, the orientation flat O is also polished. 

The unloader 132 has almost the same structure 
s and function as that of the first embodiment. 

After the polishing of the chamfered portion was 
completed, the wafer W which has reached to the clean- 
ing part (3H) is not positioned again. 

According to the third embodiment of the process- 
10 ing method of the invention, because the chamfered pe- 
ripheral portion of the wafer is ground and honed before 
polishing the chamfered peripheral portion, it is possible 
to extremely shorten the time required for processing 
the surface of the chamfered portion to have a rough- 
is ness less than a predetermined value, to obtain the tar- 
get smoothness, and also to set right the sectional 
shape of the chamfered portion which was got out of 
shape in a previous step. 

According to the third embodiment of the process- 
20 ing equipment of the invention, ft is possible to effective- 
ly carry out grinding, honing and polishing for the cham- 
fered portion of the wafer W. 



1 . A wafer processing method comprising the steps of: 

chamfering a peripheral portion of a wafer ob- 
^0 tained by slicing an ingot, by grinding; 

lapping the wafer; 

etching the chamfered or lapped wafer 

characterised by thereafter compensating 
35 any deformation in the sectional shape of the cham- 
fered peripheral portion of the wafer generated in 
the lapping or etching step; and 

polishing the entirety of the compensated 
chamfered peripheral portion of the wafer. 

40 

2. A wafer processing method as claimed in claim 1 , 
wherein the compensating step comprises a honing 
step for honing the entirety of the chamfered periph- 
eral portion of the wafer by using a honing stone 

4 $ while applying a predetermined load to the honing 
stone. 

3. A wafer processing method as claimed in claim 2, 
wherein the honing step comprises a notch honing 

so step for honing the notch portion of the wafer, and 
a periphery honing step for honing the peripheral 
portion except the notch portion of the wafer. 

4. A wafer processing method as claimed in claim 3, 
55 wherein the notch honing is carried out by pressing 

the periphery of a rotating disc-shaped honing 
stone against the notch portion of the wafer with a 
predetermined load while giving relative reciprocal 
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rotation between the wafer and the honing stone 
within a small angle. 

5. A wafer processing method as claimed in claim 3 or 

4, wherein the periphery honing is carried out by 5 
pressing a surface in a form chamfering groove for 
receiving the periphery of the wafer which is formed 
on a periphery of a cylindrical honing stone, against 
the periphery of the wafer with a predetermined 
load. 7 0 

6. A wafer processing method as claimed in claim 5, 
wherein the periphery honing is carried out by sand- 
wiching the wafer between two honing stones with 

a predetermined load. is 

7. A wafer processing method as claimed in claim 2, 
wherein the honing step comprises a periphery hon- 
ing step for honing the peripheral portion and an ori- 
entation flat of the wafer. 20 

8. A wafer processing method as claimed in any one 
of claims 2 to 7, wherein a bond for the honing stone 
used in the honing step is at least one selected from 

the group consisting of a vitrified bond of ceramic 2s 
raw material system, a metal bond, a resin bond, a 
metal-resin mixture bond, and gum. 



9. 



A wafer processing method as claimed in claim 1 , 
wherein the compensating step is carried out by 30 
grinding the peripheral chamfered portion of the wa- 
fer. 



10. A wafer processing method as claimed in claim 1, 
wherein the compensating step comprises a step of 35 
grinding the peripheral chamfered portion of the wa- 
fer by a predetermined amount, and a honing step 

for thereafter honing the entirety of the chamfered 
peripheral portion of the wafer by using a honing 
stone while applying a predetermined load to the 40 
honing stone. 

11. A wafer processing method as claimed in any pre- 
ceding claim, wherein the lapping step is carried out 
after the chamfering step, and the wafer processing 4S 
method further comprises a step for polishing front 
and rear surfaces of the wafer after the compensat- 
ing step. 



13. A wafer processing method as claimed in any pre- 
ceding claim, wherein the etching is an alkali etch- 
ing. 

14. A wafer processing equipment comprising; a cham- 
fered portion grinding apparatus for grinding a pe- 
ripheral chamfered portion of a wafer, and a cham- 
fered portion polishing apparatus for polishing the 
peripheral chamfered portion ground by the cham- 
fered portion grinding apparatus, continuously. 

15. A wafer processing equipment as claimed in claim 
14, wherein the chamfered portion grinding appa- 
ratus comprises a chamfered portion honing appa- 
ratus for honing the chamfered peripheral portion of 
the wafer by using a honing stone while applying a 
predetermined load to the honing stone. 

16. A wafer processing equipment as claimed in claim 
14 or 15, wherein the chamfered portion grinding or 
honing apparatus comprises a notch grinding or 
honing part for grinding or honing the notch portion 
of the wafer, and a periphery grinding or honing part 
for grinding or honing the peripheral portion except 
the notch portion of the wafer; and the chamfered 
portion polishing apparatus comprises a notch pol- 
ishing part for polishing the notch portion of the wa- 
fer, and a periphery polishing part for polishing the 
peripheral portion except the notch portion of the 
wafer. 

17. A wafer processing equipment as claimed in claims 
14, 15 or 16, wherein the chamfered portion grind- 
ing apparatus comprises a periphery grinding part 
for grinding the peripheral portion of the wafer, a 
notch honing part for honing the notch portion of the 
wafer, and a periphery honing part for honing the 
peripheral portion except the notch portion of the 
wafer; and the chamfered portion polishing appara- 
tus comprises a notch polishing part for polishing 
the notch portion of the wafer, and a periphery pol- 
ishing part for polishing the peripheral portion ex- 
cept the notch portion of the wafer. 



12. A wafer processing method as claimed in any one so 
of claims 1 to 10, wherein the lapping step is carried 
out after the chamfering step, and the wafer 
processing method further comprises a step for pol- 
ishing front and rear surfaces of the wafer simulta- 
neously after the etching step and before the com- ss 
pensating step, and preferably a step for polishing 
the front surface of the wafer after the compensat- 
ing step. 
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